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PURPOSE: To provide an image forming apparatus in which a laser can be 
effectively protected even if a sample and hold signal has a 
malfunction. 

CONSTITUTION: If an MSH signal is interrupted, a reset signal 1556 
outputs ' High' by a time constant Twdt=lmsec in a timer 556, an output 
signal of FF557 is inverted thereby, a protecting laser OFF signal 1557 
becomes 'Low' and hence the output 1558 of an AND gate 558 becomes 
' Low' . As a result, a switching circuit 505 and a transistor 550 are 
turned off to interrupt both the operating current and the bias current 
of a laser. 
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CLAIMS 

[Claim(s) ] 

[Claim 1] A detection means to detect the current which flows the laser 
which emits the laser beam exposed to a photoconductor drum, and the 
quantity of light or this laser of the laser beam emitted from this 
laser, The sample hold means which carries out sample hold of the signal 
detected by this detection means, A sample hold signal generation means 
to generate a sample hold signal for this sample hold means to sample a 
signal, The laser control means which controls said laser based on the 
signal by which sample hold was carried out to said sample hold means, 
the time check which clocks the time interval of the sample hold signal 
which said sample hold signal generation means generates — a means — 
having — this time check — the image formation equipment which 



controls said laser to make the current which flows said laser intercept 
when a means clocks predetermined time amount. 

[Claim 2] A detection means to detect the current which flows the laser 
which emits the laser beam exposed to a photoconductor drum, and the 
quantity of light or this laser of the laser beam emitted from this 
laser, The sample hold means which carries out sample hold of the signal 
detected by this detection means, A sample hold signal generation means 
to generate a sample hold signal for this sample hold means to sample a 
signal, The laser control means which controls said laser based on the 
signal by which sample hold was carried out to said sample hold means, 
the time check which clocks the time interval of the sample hold signal 
which said sample hold signal generation means generates — a means — 
having — this time check — the image formation equipment which 
controls said laser to decrease the current which flows said laser when 
a means clocks predetermined time amount. 

[Claim 3] a CR circuit — having — a time check — the image formation 
equipment according to claim 1 which controls said laser to make the 
current which flows said laser intercept when a means clocks the time 

constant of this CR circuit. 

[Claim 4] a CR circuit — having — a time check — the image formation 
equipment according to claim 2 which controls said laser to decrease the 
current which flows said laser when a means clocks the time constant of 
this CR circuit. 

[Claim 5] A detection means to detect the current which flows the laser 
which emits the laser beam exposed to a photoconductor drum, and the 
quantity of light or this laser of the laser beam emitted from this 
laser. The sample hold means which carries out sample hold of the signal 
detected by this detection means, A sample hold signal generation means 
to generate a sample hold signal for this sample hold means to sample a 
signal. The laser control means which controls said laser based on the 
signal by which sample hold was carried out to said sample hold means. 
The counter counted by inputting the sample hold signal which said 
sample hold signal generation means generates. Image formation equipment 
which controls said laser to make the current which flows said laser 
intercept when it has a comparison means to compare the output value of 
a delay means to be delayed by the predetermined count and to output the 
output of this counter, and said counter and said delay means and this 
comparison means judges the same value. 

[Claim 6] A detection means to detect the current which flows the laser 
which emits the laser beam exposed to a photoconductor drum, and the 
quantity of light or this laser of the laser beam emitted from this 



laser, The sample hold means which carries out sample hold of the signal 
detected by this detection means, A sample hold signal generation means 
to generate a sample hold signal for this sample hold means to sample a 
signal, The laser control means which controls said laser based on the 
signal by which sample hold was carried out to said sample hold means, 
The counter counted by inputting the sample hold signal which said 
sample hold signal generation means generates, Image formation equipment 
which controls said laser to decrease the current which flows said laser 
when it has a comparison means to compare the output value of a delay 
means to be delayed by the predetermined count and to output the output 
of this counter, and said counter and said delay means and this 
comparison means judges the same value. 

[Translation done. ] 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to image formation 
equipments, such as a digital copier and a laser beam printer. 
[0002] 

[Description of the Prior Art] Conventionally, as a laser control device 
which stabilizes the laser intensity of image formation equipments, such 

as a digital copier and a laser beam printer, the temperature of a laser 
component is detected and there are some which carry out temperature 
control of the laser component itself to predetermined temperature by 
carrying out heating of a laser component, and cooling by a Peltier 
device etc. Thus, not only making the predetermined quantity of light 
also stabilize laser intensity but by carrying out temperature control 
of the laser component, since a laser component is maintained at 



predetermined temperature, there is an advantage which can stop the 
wavelength variation of a laser beam. 

[0003] However, the above-mentioned laser temperature control circuit 
needs to use an expensive Peltier device, a big heat sink, etc. , and is 
disadvantageous in respect of cost and a tooth space. Moreover, since 
temperature control control has a long time constant from the field of 
thermal resistance, to a rapid temperature change, it is hard to respond 
promptly. 

[0004] Then, as equipment which stabilizes laser intensity without 
carrying out such laser temperature control, the monitor of the laser 
beam is carried out and the equipment fed back to laser light control is 
proposed. 

[0005] That is, laser intensity is controlled by controlling a laser 
driving means to carry out sample hold of the laser intensity from a 
laser intensity detection means, and to maintain laser intensity at a 
predetermined value with the sample hold signal sent to predetermined 
timing, based on the laser intensity signal by which sample hold was 
carried out from a laser control signal generation means. 
[0006] With the above laser light control, a certain laser protection 
network is prepared and the cure which does not destroy laser carelessly 
is usually taken. 

[0007] Conventionally, as such a laser protection network, what performs 
laser lighting control as follows is proposed. 

[0008] (1) The laser protection network which switches off laser when 
the current of a laser component is detected and a predetermined value 
is exceeded, or carries out current control below at a predetermined 
value. 

[0009] (2) The laser protection network which switches off laser when 
laser intensity is detected and a predetermined value is exceeded, or 
carries out current control below at a predetermined value. 
[0010] 

[Problem (s) to be Solved by the Invention] However, the above-mentioned 
conventional example was inadequate for preventing degradation of a 
laser component or a laser drive circuit, and destruction, when a sample 
hold signal was in an abnormal condition. 

[0011] For example, in the approach of carrying out the monitor of the 
conventional current value or conventional laser light value of a laser 
component, a predetermined upper limit is defined, when a current value 
or a light value exceeds the upper limit, it judges with laser being in 
a lighting condition above for the first time, and it goes into laser 
protected operation, such as putting out lights and current control. In 



that case, since a laser component has the issue effectiveness of each 
component, and the large variation for a bias current, it is necessary 
to set up more highly said upper limits (a current value, light value, 
etc. ) which operate a protection network to some extent in consideration 
of the aforementioned variation. 

[0012] As for the laser current value and light value which are usually 
used from the need of on the other hand taking the large dynamic range 
of a laser drive, it is desirable to suppose that it is usable to near 
the upper limit of the aforementioned protected operation as much as 
possible. Therefore, said upper limit cannot be set as a not much big 
value. 

[0013] Therefore, when whether the above-mentioned protection network' s 
operating and the condition near [ that ] a boundary of not operating 
continue, it cannot go into protected operation immediately only by 
detecting a laser current value or a light value, but there is a problem 
of giving a damage and degrading it gradually for a laser component. If 
such a condition continues for a long time in the quantity of light 
control system which keeps laser intensity constant, also although it 
will be called slight degradation of the luminous efficiency of laser 
etc. , advance of degradation of a component will be advanced, as a 
result destruction of a laser component or a drive circuit will be 
caused. 

[0014] Thus, since it becomes after the laser component and the drive 
circuit have already received the damage seriously even if the 
protection network of normal operates when component degradation 
advances gradually, any effectiveness cannot be found in the usual 
protection network. 

[0015] Even if this invention was made in order to cancel the fault of 
the above-mentioned conventional example, and abnormalities are in a 
sample hold signal, it aims at offering the image formation equipment 
made into aiming at protection of laser certainly. 
[0016] 

[Means for Solving the Problem] 

(l) The laser which emits the laser beam which exposes the image 
formation equipment of this invention to a photoconductor drum, A 
detection means to detect the current which flows the quantity of light 
or this laser of the laser beam emitted from this laser. The sample hold 
means which carries out sample hold of the signal detected by this 
detection means, A sample hold signal generation means to generate a 
sample hold signal for this sample hold means to sample a signal. The 
laser control means which controls said laser based on the signal by 



which sample hold was carried out to said sample hold means, the time 
check which clocks the time interval of the sample hold signal which 
said sample hold signal generation means generates — a means — having 
— this time check — when a means clocks predetermined time amount, 
said laser is controlled to intercept or decrease the current which 
flows said laser. 

[0017] here — a time supervision sake — a CR circuit — having — a 
time check — when a means clocks the time constant of this CR circuit, 

it makes it suitable to be made to control laser. 

[0018] (2) The laser which emits the laser beam which exposes the image 
formation equipment of this invention to a photoconductor drum, A 
detection means to detect the current which flows the laser beam emitted 
from this laser, or this laser, The sample hold means which carries out 
sample hold of the signal detected by this detection means, A sample 
hold signal generation means to generate a sample hold signal for this 
sample hold means to sample a signal. The laser control means which 
controls said laser based on the signal by which sample hold was carried 
out to said sample hold means, The counter counted by inputting the 
sample hold signal which said sample hold signal generation means 
generates, A delay means to be delayed by the predetermined count and to 
output the output of this counter. When it has a comparison means to 
compare the output value of said counter and said delay means and this 
comparison means judges the same value, it is good also as what controls 
said laser to intercept or decrease the current which flows said laser. 
[0019] 

[Function] Even when abnormalities arise to a sample hold signal by 
having constituted this invention like the above (1), the current which 
flows laser intercepts or decreases within predetermined time amount. 
[0020] Moreover, even when abnormalities arise to a sample hold signal 
by having constituted like the above (2), the current which flows laser 
intercepts or decreases by the time amount for a predetermined count. 
[0021] 
[Example] 

(Example 1) The example 1 of this invention is hereafter explained based 
on a drawing. 

[0022] In this example, the compound machine of a laser beam printer 
full color as image formation equipment and a copying machine is used. 
[0023] <Printer configuration) The configuration of the printer section 
of the compound machine of this example is shown in drawing 3 . 
[0024] In this drawing, 301 is a polygon scanner which makes the laser 
beam generated in the video-processing section 116 scan on a 



photoconductor drum, 302 is the image formation section of the Magenta 
(M) of the first rank, and 303, 304, 305 is the cyanogen (C) of the same 
configuration, yellow (Y), and the image formation section about each 

color of black (K), respectively. 

[0025] It is the photoconductor drum in which 318 forms a latent image 
by exposure of a laser beam in the image formation section 302. 313 is a 
development counter which performs toner development on a photoconductor 
drum 318, and 314 in a development counter 313 is a sleeve which 
impresses development bias and develops a toner. 315 is a primary 
electrification machine which electrifies the potential of a request of 
a photoconductor drum 318. 317 is a cleaner which cleans the front face 
of the drum 318 after an imprint, and 316 is an auxiliary 
electrification machine which discharges the front face of a drum 318 
cleaned with the cleaner 317, and enables it to acquire good 
electrification in the primary electrification machine 315. 330 is a 
pre-exposure lamp which eliminates the residual charge on a drum 318, 
and 319 is an imprint electrification machine which performs discharge 
from the tooth back of the imprint belt 306, and imprints the toner 
image on a drum 318 to an imprint member. 

[0026] 309, 310 is a cassette which contains an imprint member, 308 is 
the feed section which supplies an imprint member from a cassette 
309,310, 311 is adsorption zone electrical machinery which makes the 
imprint member to which paper was fed by the feed section 308 stick to 
the imprint belt 306, and while 312 is used for rotation of the imprint 
belt 306, it is the imprint belt roller which it becomes [ roller ] to 
the adsorption zone electrical machinery 311 and a pair, and makes the 
imprint belt 306 carry out adsorption electrification of the imprint 
member. 

[0027] 324 is an electric discharge electrification machine for making 
an imprint member easy to separate from the imprint belt 306. 325 is an 
exfoliation electrification machine which prevents the image turbulence 

by the exfoliation discharge at the time of an imprint member 
dissociating from the imprint belt 306. 326,327 is a front [ fixing ] 
electrification machine which prevents image turbulence by compensating 
the adsorption power of the toner on the imprint member after separation. 
322,323 is an imprint belt electric discharge electrification machine 
for discharging the imprint belt 306 and initializing the imprint belt 
306 electrostatic, and 328 is a belt cleaner from which the dirt of the 
imprint belt 306 is removed. 

[0028] 307 is a fixing assembly which carries out heat fixing of the 
toner image on the imprint section which was separated from the imprint 



belt 306 and was re-charged with the electrification vessel 326,327 
before fixing on an imprint member. 

[0029] 329 is a paper tip sensor which detects the tip of the imprint 
member to which paper was fed on the imprint belt 306 from the feed 
section 308, and the detecting signal from a paper tip sensor is used as 
a vertical-scanning synchronizing signal at the time of being sent to 
the reader section (not shown) from the printer section, and sending a 
video signal to the printer section from the reader section. 
[0030] <Main block configuration) The configuration of the principal 
part of this example is shown in drawing 1 . 

[0031] In this drawing, 116 is the video-processing section which has 
been sent through the manuscript reader or external 1/F which is not 
illustrated and which processes the video signal of M, C, Y, and K, and 
generates the laser beam signal by which pulse width modulation was 
carried out. 

[0032] 117 is a printer control section which generates the development 
bias supplied to the development sleeve 314, the electrification 
electrical potential difference supplied to various electrification 
machines, such as the imprint electrification machine 319, while 
controlling printer sequences, such as various motors which operate the 
printer section shown in drawing 3 , and which are not illustrated, and 
a solenoid, a clutch, and 118 is CPU which controls the whole printer. 
[0033] The <video-processing section) Next, the configuration of the 
video-processing section is explained, for example, — not illustrating 
— a reader — the section — from — a printer — inputting — having 
had — M — C — Y — K — a video signal — MRV — CRV — YRV — KRV — 
( — the following — — RV — — omitting — ) — a flip-flop — ( — 
FF — ) — 101 — latching — having had — after — each — a color — 
independence — it is — a look-up table (LUT) — 105 — inputting — 
having . 

[0034] LUT105 consists of RAM in which the printer gamma property that 
desired input-output behavioral characteristics are beforehand obtained 
by CPU118 was written, and the gamma correction of the video signal of 
each color inputted into LUT105 is carried out to each color 
independence. 

[0035] M of the video signal by which the gamma correction was carried 
out by LUT105, and C color are inputted into FIFO memory 106, 107, and Y 
and K color are inputted into the LIFO memory 108, 109, respectively. 
When horizontal-scanning synchronizing signal RLSYNC* of the reader 
section is Low, the write-in address counter of FIFO memory 106, 107 or 
LIF0108, 109 memory is reset, and when horizontal-scanning video enable 



signal RLVE* of the reader section is Low, synchronizing with the pixel 
clock RCLK of the video signal of the reader section, the video signal 
of each color is written in FIFO memory 106, 107 or the LIFO memory 
108, 109, respectively. 

[0036] BD signal of each color inputted in the synchronousr-control 
section 110 — being based — M, C, Y, and K of the printer section — 
independent horizontal-scanning synchronizing signal PLSYNC*, and M, C, 
Y and K — the independent pixel clock PCLK — generating — said BD 
signal — being based — M, C, Y, and K of the printer section — 
independent horizontal-scanning video enable signal PLVE^ is generated. 
[0037] The synchronousr-control section 110 has taken the circuitry of M, 
C, Y, and K independence. Since it is easy, the example of a circuit 
about M color is shown in drawing 2 . 

[0038] the laser beam of each color scanned is detected by the laser 
detection sections 112-115 which consisted of photo detectors, such as a 
photodiode, — having — M, C, Y, and K each color — the independent 
laser Tomonobu numbers MBD, CBD, YBD, and KBD are inputted into the 
synchronousr-control section 110. Hereafter, if M color is explained, 
the laser Tomonobu number MBD will be inputted into a shift register 201 
through the OR gate 222, and BD start signal 1201 will be made by the 
gate 202 synchronizing with the basic clock OSC generated with an 
oscillator 119. When a signal 1201 is Low, zero are loaded to a counter 
203 and the signal MPCLK which carried out 4 dividing of the basic clock 
OSC is outputted. Therefore, the standup of the laser Tomonobu number 
MBD is taken with the resolving power of the basic clock OSC, and the 
video clock MPCLK which synchronized with it is generated. 
[0039] On the other hand, the 1st horizontal-scanning synchronizing 
signal 1202 is generated by the gate 204, and it is inputted into a 
selector 206. Moreover, the video clock MPCLK is inputted into a counter 
205, and the ripple carry of a counter 205 is outputted in the cycle for 
1 horizontal scanning, and it is inputted into a selector 206 as 2nd 
horizontal-scanning synchronizing signal 1203. 

[0040] When select signal MSEL from CPU118 is High, at the time of 
Signals 1202 and Low, a selector 206 is switched to a signal 1203, and 
it is inputted into a counter 207 as a signal 1204. When a signal 1204 
is Low, zero are loaded to a counter 207 and a rise count is carried out 
synchronizing with the video clock MPCLK. The count output 1205 of a 
counter 207 is inputted into comparators 208-212, and 216-219. When the 
value and the count output 1205 which were set to comparators 208-212, 
and 216-219 by CPU118 are in agreement. High is outputted from each 
comparator. Therefore, horizontal-scanning synchronizing signal PLSYNC^ 



is generated by a comparator 208 and the flip-flop 213, and the laser 
full lighting signal HLF and horizontal-scanning synchronizing signal 
MPLVE^ are generated by comparators 209-212 and JK flip-flop 214,215, 
respectively. 

[0041] The above timing chart is shown in drawing 4 . 
[0042] Moreover, the sample hold signal MSH of laser intensity is 
generated from a comparator 216,217 and JK flip-flop 220. An MSH signal 
is sent to the laser control section 111. 

[0043] Next, the configuration and actuation of the laser control 
section 111 are explained. The circuitry Fig. of a laser control section 
is shown in drawing 5 . In addition, since it is easy also here, only M 
color is shown. 

[0044] The <time of normal putting out lights) At the time of laser 
putting out lights, High and laser-off signal MOFF* are now set to Low 
for CPU118 to port output Z-CLRl. At this time, without depending on the 
sample hold signal MSH inputted into the timer circuit 556, without 
depending on the reset output 1556 of the timer circuit 556, a flip-flop 
(FF) 557 is cleared, that reversal output 1557 serves as High, and AND- 
gate 558 output 1558 serves as Low. Therefore, AND-gate 504 output 1504 
serves as Low, without depending on video signal MPV and the laser full 
lighting signal MLF, a switching circuit 505 is turned off and the 
current which flows a current regulator circuit 506 is intercepted. 
Moreover, since a signal 1558 is Low, in the analog SW circuit 553, 
electrical-potential-difference OV are chosen, and the bias current 
setting signal 1551 is inputted into an operational amplifier 551 by OV, 
and turns off a transistor 550. Therefore, all the currents that flow on 
laser 512 are turned off, and laser is switched off. 
[0045] Moreover, the electrical-potential-difference value 1553 
predetermined [ equivalent to output voltage when the maximum allowed 
current of a laser bias current flows in the current detection section 
508 ], and bias current detection electrical-potential-difference 
1508=0V are inputted into a comparator 559, and the overcurrent 
detection signal MLID serves as Low, and is inputted into the input port 
which CPU118 does not illustrate. In CPU1I8, when the overcurrent 
detection signal MLID is Low, it detects that the overcurrent is not 
flowing. 

[0046] If the pixel clock MPCK of resolution 400DPI (dot per inch) makes 
8500 pixels now 20MHz and the number of pixel clocks for one line of 
normal, the period of one line will make 4677 pixels the number of 
horizontal-scanning effective pixels of 425microS and the A4 version 
straight side width of face. 



[0047] Many predetermined values by the pixel clock (for example, 8700 
pixels) are set to the comparator 219 from the number of pixel clocks 
for one line of normal (8500 pixels), and MBDFG=High is outputted when 
the value which the counter 207 set to the comparator 219 is counted. 
Although BD signal does not occur at the time of laser putting out 
lights, MBDFG is inputted into the OR gate 222, works as a false 
horizontal-scanning synchronizing signal, and clears a counter 203, 207 a 
predetermined period. Therefore, control signals, such as MPLSYNC*, MLF, 
MPLVE*, and MSH, are generated mostly the horizontal-scanning period 
(8700pixel=435microS) of normal, without stopping. 
[0048] A well-known watchdog timer etc. may be used for the timer 
circuit 556, for example, if the MSH signal of a normal period 
(425microS) is inputted into the trigger of the timer circuit 556 and 
the following leading edge is inputted in the predetermined time 
beforehand set up with the capacitor C which carries out a timer start, 
and which is not illustrated by the leading edge of an MSH signal, and 
the time constant of Resistance R — the reset output 1556 of a timer 
circuit — Low — it becomes fixed. 

[0049] When the leading edge of an MSH signal is not repeatedly inputted 
in predetermined time, a reset signal 1556 outputs High. For example, if 
the time constant of a timer circuit is set to ImS and the MSH signal 
for two lines will stop, the reset output 1556 will output High. 
[0050] Since the laser sample hold signal MSH is mostly generated the 
horizontal-scanning period (periodic 435microS) of normal according to 
the aforementioned false horizontal-scanning synchronizing signal at the 
time of laser putting out lights, the reset output 1556 of the timer 
circuit 556 serves as Low. 

[0051] The <time of normal lighting) In order to make laser turn on, 
CPU118 to port output Z-CLRl is set to Low from High, and while carrying 
out laser-off signal MOFF* from Low, subsequently to High, port output 
Z-LF from CPU118 is set to High from Low. Then, the laser lighting 
signal MLF and a signal 1558 serve as High, and a signal 1504 also 
serves as High. While a switching circuit 505 turns on and passing the 
operating current on laser 512 by this, the laser intensity signal 1550 
which carried out the monitor with photosensor 510 is amplified with 
amplifier 552, and, as for the amplified quantity of light signal 1552, 
sample hold of the sample hold signal MSH is carried out between High(s) 
in a sample hold circuit 509. 

[0052] According to the laser light value 1509 from a sample hold 
circuit 509, an analog sw553 controls an operational amplifier 551 and a 
transistor 550 so that a predetermined bias current value flows in the 



bias current detection section 508. Therefore, for the laser component 
512, the predetermined operating current specified according to the 
constant current source 506 and the current of the sum of a laser bias 
current which keeps constant the quantity of light by which the sample 
was carried out by the sample hold signal MSH flow. 
[0053] After a laser beam is scanned by the polygon mirror 301 by 
setting port signal Z-LF from CPU118 to High at the time of laser 
lighting, in the laser detection section 112, a laser beam is detectable 
in a ^^^^ short time. While a laser beam is scanned by the location of 
the laser detection section 112, Signal MBD serves as High and is sent 
to the synchronousr-control section 110. In the synchronousr-control 
section 110, through the OR gate 222, the sent MBD signal is sent to a 
shift register 201, generates the single shot pulse 1102 of a MBD signal, 
is sent to the load input of a counter 207 through a selector 206, and 
carries out the synchronous clearance of the counter 207 at zero. If the 
laser beam of next Rhine is scanned and the polygon motor has reached 
the predetermined rotational frequency similarly since a MBD signal is 
generated, a MBD signal will be generated with the horizontal-scanning 
synchronous period (425microS) of normal. And if a MBD signal is 
generated normally, a counter 207 is cleared with the horizontal- 
scanning synchronous period (425microS) of normal, the number of counts 
will be to about 8500 pixels, and a count will be again started from 
zero. Therefore, the synchronizing signal with which the output of the 
comparator 219 with which the pixel counted value 8700 is set is 
inputted into a Low fixed next door and the OR gate 222 serves as only 
MBD. Therefore, it becomes control of a laser write-in system as for Low 
about port signal Z-LF from CPU118 not by false horizontal-scanning 
synchronization but by MBD signal synchronization. 

[0054] That is, if a MBD signal is inputted and a counter 207 is cleared 
by zero, it will be compared with the value of 0 pixel set to the 
comparator 210, and FF214 will be reset. A counter 207 carries out a 
rise count and D/A conversion of the video signal MPV by which the speed 
conversion was carried out by FIFO memory 106 is carried out to the 
analog video signal 1502 with D/A converter 502 in an effective image 
field (4677 pixels which are 200-4876 pixels). Pulse width modulation is 
carried out according to a video data, and laser is made to turn on by 
the triangular wave signal 1501 and said analog video signal 1502 from 
the triangular wave generator 501 into which the pixel clock MPCLK was 
inputted being compared by the comparator 1503 on the other hand, and 
carrying out pulse width modulation of the video signal MPV, following 
this video signal 1503 by which pulse width modulation was carried out. 



and turned on and turning off a switching circuit 505. 
[0055] After carrying out laser lighting of the part for 4677 pixels of 
effective image fields by Pulse Density Modulation, a comparator 209 
serves as High by the 8000th pixel before the next signal MBD detection, 
and FF214 is set. Therefore, High is outputted from the output 1214 of 
FF214, a MLF signal serves as High, and laser will be in a full lighting 
condition. In the predetermined timing in a full lighting condition, a 
comparator 216 serves as High by 8010 pixels, FF220 is set, a comparator 
217 serves as High by 8210 pixels, FF220 is reset and MSH serves as High 
in the section for 200 pixels. 

[0056] When laser-off signal MOFF^ is set to High and the laser 
component 512 of M is on by the all seems well, it becomes like drawing 
6 (l). Namely, behind an effective image field, in preparation for BD 
detection, the laser full lighting signal MLF serves as High, and laser 
will be in a full lighting condition, this time — the sample hold 
signal MSH — drawing 6 (1) — like — predetermined timing — High — 
becoming — MSH — between High(s) and ****** — a bias current is 
controlled to keep laser power fixed like. 

[0057] <Protected operation at the time of abnormalities) The example of 
laser protected operation when the sample hold signal MSH breaks off is 
now described during laser lighting. 

[0058] When the MSH signal after [ B ] the MSH signal in an A point and 
in C point breaks off like drawing 6 (2), Since a reset signal 1556 
outputs High, the output signal of FF557 reverses it by that cause and 

the laser-off signal 1557 for protection serves as Low from time 
constant Twdt=lmS in a timer circuit 556, AND-gate 558 output 1558 
serves as Low, changes a switching circuit 505 and a transistor 550 into 
an OFF condition as a result, and intercepts the operating current of 
laser, and a bias current. 

[0059] If an MSH signal breaks off during laser lighting, even if an MSH 
signal will break off by which failure mode of High immobilization or 

Low immobilization, a reset signal needs to be outputted from a timer 
circuit, laser can be turned off by avoiding in the mode which 
intercepts a laser current, without minding software, and it is not 
necessary to pass an overcurrent for a laser component carelessly, and 
can avoid destroying a laser component. 

[0060] A cheap and positive laser protection network is realizable by 
performing abnormality detection of SH signal by using a timer circuit 
like this example especially. Moreover, the period (Twdt) of abnormality 
detection can be easily set up like this example in the timer circuit 
using the time constant of CR. 



[0061] In the above explanation, although only the station of M color 
was described for simplification of explanation, it is applicable 
similarly about the station of C, Y, and K color. Moreover, it is 
applicable also to monochrome digital copier using one photoconductor 
drum generally known from the former, and a color copying machine which 
carries out sequential formation of the toner of two or more colors 
using a laser beam printer or one photoconductor drum. 
[0062] (Example 2) The example 2 of this invention is hereafter 
explained based on a drawing. 

[0063] In this example, instead of the timer circuit 556 which used CR 
time constant in the example 1, the sample hold signal MSH is supervised 
by the MSH signal scaling circuit and the digital comparator circuit, 
and it avoids lapsing into failure mode which gives a damage to a laser 
component. Here, since it is easy, only M color is explained. 
[0064] Drawing 7 is the block diagram of the MSH signal supervisory 
circuit of this example, and drawing 8 is the timing chart of this 
circuit. 

[0065] Now, port output signal Z-CLRl sets to High, and clears the J-K 
type FF 705. Since the false horizontal-scanning synchronizing signal 
MBDFG is inputted into the OR gate 222 like the example 1, an MSH signal 
shall be normally generated also before laser lighting, it shall become 
the clocked into of the 2-bit rise counter 701, and the binary rise 
count of the MSH signal shall be carried out. The synchronizing signal 
1204 of horizontal scanning is generated a MBDFG signal and this period, 
and it is inputted as a clock of FF702, 703, 705. The count output 1701 of 
a counter 701 is sent to FF702, it is latched by the leading edge of a 
synchronizing signal 1204, the output 1702 of one more line of FF702 is 
delayed by FF703, and the count signals 1702 and 1703 are inputted into 
the **** comparator 704. In the **** comparator 704, when 1702 and 1703 
are inequalities. Low is outputted, and when in agreement. High is 
outputted. 

[0066] Then, since the counted value inputted into the comparator 
704 is in agreement when it is the abnormal condition to which an MSH 
signal breaks off like drawing 8 , 1704 is set to High, J-KFF705 will be 
in a set condition, and 1705 will become High immobilization. Then, NAND 
gate 706 output serves as Low immobilization. 1706 of drawing 7 can 
switch off laser like the case of an example 1, if it inputs into the 
AND gate 558 instead of 1557 generated from the timer circuit 556 and 
FF557 of drawing 5 . 

[0067] It is possible for a sample hold signal to carry out abnormality 
detection with the high degree of accuracy of an one-line unit, without 



using the time constant of analog-CR like an example 1 in this invention. 
Moreover, like drawing 7 , a comparator 707 compares the predetermined 
electrical potential difference 1709 from the source 710 of a constant 
voltage, and the detection electrical potential difference 1708 of 
supply voltage Vcc, and when the detection electrical potential 
difference 1708 is smaller than the predetermined electrical potential 
difference 1709, the LOFF signal 1707 serves as High at the time of the 
abnormalities in an electrical potential difference. Therefore, when 
supply voltage is lower than a predetermined electrical potential 
difference, 1706 is compulsorily set to Low and a laser current is 
intercepted. Therefore, laser can be protected also at the time of 
abnormalities, such as a transient at the time of OFF/ON of a power 
source, and hits of a power source. 

[0068] By this invention, since a sample hold signal can be supervised 
in a digital circuit, it ends with low cost easily with other circuits 
in an easy circuit that it can integrate. 

[0069] Moreover, it can supervise taking the AND of a MLF signal and an 
MSH signal and carrying out sample hold in the state of laser full 
lighting certainly by using for the clocked into of FF701, and the 
trigger input of a timer circuit. Dependability can be improved by the 
combinational circuit of not only this example but a sample hold signal, 
and other laser control signals. 

[0070] Moreover, in the circuit of drawing 5 , the bias current of laser 
is detected in the current detection section 508, is inputted into a 
comparator 559, and is compared with the electrical-potential-difference 
value 1553 equivalent to a predetermined bias current value. When the 
laser bias current value 1508 is smaller than 1553, the comparator 559 
output MLID serves as Low, and when the laser bias current value 1508 is 
large, the comparator 559 output MLID serves as High. If a bias abnormal 
condition is supervised in the input port which CPU118 does not 
illustrate and MLID serves as High at the time of laser lighting, it is 
compatible with overcurrent protection network actuation of a laser bias 
current by changing laser-off signal MLOFF* from High at the time of 
lighting to Low. 

[0071] Or an OR with field comparator 704 outputs 1704, such as the bias 
overcurrent signal MLID, may be taken, and you may use it for the set 
input of J-KFF705. In this case, it can be compatible in the bias 
overcurrent protection by the comparator 559, and SH supervisory circuit 
actuation, without minding software. 

[0072] Or a comparator 559 compares the laser intensity signal 1509 by 
which sample hold was carried out instead of 1508, and the predetermined 



maximum light value 1553, and when abnormality lighting actuation 
exceeding the maximum of laser intensity is carried out, you may make it 
a MLID signal serve as High. 

[0073] Or although both the operating currents and the bias currents of 
laser were intercepted, you may make it intercept only either in the 
above example. 

[0074] (Deformation of an example) Although laser intensity was detected, 
sample hold of the detected signal was carried out and putting-out- 
lights control of the laser was carried out in the above-mentioned 
example with the signal by which sample hold was carried out, a laser 
current is detected, sample hold of the detected signal is carried out, 
and this invention can be applied also when intercepting a laser current 
with the signal by which sample hold was carried out. 
[0075] Moreover, this invention can be applied also when performing 
control which decreases laser intensity and a laser current. 
[0076] 

[Effect of the Invention] A positive protection network can be 

constituted without giving a damage to laser, since a laser current is 
intercepted or decreased within predetermined time amount even if it is 
a time of causing the above to a sample hold signal according to this 
invention, as explained above. 

[0077] Furthermore, according to invention of claims 3 or 4, a 
protection network can be realized cheaply and easily and a setup of the 
time interval for abnormality detection can also be performed easily. 
[0078] Furthermore, according to invention of claims 5 or 6, the 
protection network which can perform abnormality detection in the short 
time amount for only one line can be realized, and integration with 
other circuits also becomes easy. 
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[Brief Description of the Drawings] 

[Drawing 1] The main circuitry Fig. of an example 1 

[Drawing 2] The circuitry Fig. of the synchronousr-control section of an 
example 1 

[Drawing 3] The outline sectional view of the printer section of an 
example 1 

[Drawing 4] The timing chart of the video-processing section of an 
example 1 

[Drawing 5] The circuitry Fig. of the laser control section of an 

example 1 

[Drawing 6] The timing chart of the laser control section of an example 
1 

[Drawing 7] The circuitry Fig. of the MSH signal supervisory circuit of 
an example 2 

[Drawing 8] The timing chart of the MSH signal supervisory circuit of an 

example 2 

[Description of Notations] 
118 CPU 
512 Laser 

510, 112-115 Laser detection section 

509 Sample Hold Circuit 

110 Synchronousr-Control Section 

505 Switching Circuit 

550 Transistor 

556 Timer Circuit 

701 Rise Counter 

702 703 Flip-flop 
704 **** Comparator 
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k:7U ^;/y:7D^y:/2 2 OyO>e,i^-if3teaoDi^*>y;]/4^ 
M^i 1 1 tiM^^n^o 

[0 0 4 3] :kiz. u-^mm^^i 1 1 (?)«^JitXKif^ 

iz^^^xmmr^o mbizy-^mm^^(DM^m^m^ 

To 

[0 0 4 4] (lE^^BTO) !f^Sff^(C^l. c 

PU 1 1 8;^^e>#— hm;^Z-CLR 1 i gh, U 
— ifOFF«-^MOFF*&Lowa:LT*<<. ^(Dt 

hm^j 1 5 5 6 lcfee,t^fc>'U >y7^:7a^y:/ (f 
F) 5 5 7 U T^n. -^CDS^tH;?} 1 5 5 7 ttH i 
gh<h;^D. AND^r— h 5 5 8ffi;^r 1 5 5 8:0^Xow 

«-^MLFtCfe6T(CANDy-h 5 0 4 tU;^ 1 5 0 4 50 
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n. ^«Miif?&5 0 6<&Mn^«MttiKBf$n^o * 

¥S5 5 3T^5mjE0 V:^tajR$n, /UYXmUm^S 

m 3 b i\toYx:t^ry:/3 3 iizxti^n. hy 

>>?X^5 5 OSOFF-r^o t^oT. V-lf5 12t 

[0 0 4 5] l^-1fAMTX«r^£Oft>^fF§«r^E 

*^^«siE«^fijgE 5 0 8 tgfEnfct§(Dm;^«j±(cffl^-r^ 

mS(^«J±fit 1 5 5 3 t/t-f rX«^«l»«J± 15 0 8 

= 0 V ^*^n y/^u-^ 5 5 9 icA:^$n. mmm^^ 

M-^ML I DttL owt75:D> C P U 1 1 8 OD0^L;^cj: 

v^A:^j3i^--h(cA;^5n^o cpul i 8XU. mnm 

[0 0 4 6] ^^it4 0 ODP I (dot per 
inch) <Z)B*i^n^yi7MPCKj&^^2 OMHz. IE 

m(Diy-{y^(Dmm^uy^^^8 s o ommt^^ 
ti^'iy<Dmmu4 2biis. A4m&^m(D^M^ 

[0 0 4 7] mmoi'y-ry^cDmmi^ny^wii (8 5 
oomm) ^r)Wrm<Dmmi^ay^^rzn0^m (m 

8 7 0 0H^) ^n>Al/-5'2 1 gjC-fery hbT 

;^;^>^ 2 0 7*^^n>Al/-'^2 1 9lcir^y hb 
fc«S*'i7>hbfct^. MBDFG = H i gh^til:tr 
T^o I/— !f?B«'BttCttBDfi^/&t^*L:&Vi*t, MB 

DFG»ORy-h2 2 2(CA^J$n, S^fitW/ft*^^ 

^»3«-^^LTfl!)^. ^^>:^ 2 0 3, 2 0 7 ^F/fSM 
S8Ti7Uy-r^o ^(Ot^^. MPLSYNC*. ML 
F. MPLVE*. MSHfcC^iCOfflWI-^^. ^16;^^ 

^t,u<. mtiEmo^^^mm (8700111^=43 

5 MS) T^*$n^o 

[0 0 4 8] 5^-rv-[Hl¥S5 5 6^1. '^J;t«. ^ftJCQ^z 
^y^ ' ^'^^-UE^m\^X^i:.\\ lES^f: 
(4 2 5 mS) (T^MSHW^dt^-f V-|m?&5 5 6 

>?:«i^A;fjSn§t. ^^-f v-miil&CDU^^y hffi:^j 1 5 5 

[0 0 4 9] 3ffeBtrRlf^tC^DMLMSHft-^<Z)iL_tD 
X^y^:x/OtA;^$n?S:V^^#iCtt. Uir^y h«^l 5 5 6 

^ 1 mS ^-r-^ i: 2 ^-f >^>(DM S Hft-^^t^lfi^^ 
<i:. Uir^y hm* 1 5 5 6ttH i gh^m:tr-r^fcCDT 

[0 0 5 0] U-1f?^*r^tC*5V^Tfe. l/-1f1?->7';i/ 

i}t^x. m^]Em(D^M^mm (Mffi4 3 5 MS) x^ 
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(6) 

9 

5 6HL owi:;a-2>, 

[0 0 5 1] {lEi^mn) v-^^m-^^^tc^ 

(C, CPU 1 1 8/&^e.#— hai*Z-CLR 1 i g 
h:!5^5L owtCb, V— IfOFFfS-^MOFF 
**Low:;5^e.H i ght-r^t^^ic. CPUllS:;?)^ 

hffl;bZ-LF&Low:^i^H i ghtCfS, 
•r^ i> 9'.'±(*T«^ML FRt;tff^ 1 5 5 8 i 
gh tTiO, ffi-^ 1 5 0 4fcH i ght^c^o CintCj; 

X-l" ty?^>^^tgI?S5 0 5;05'ONU, k— tf5 12(C 
mV^nM^Wt t.Mz. I--fe>-9-5 1 OT^in^L 10 
t^V~^^mmn 1 5 5 0 £lSi|iS|g5 5 2-rJti|iL, Jt 

i|ift$nfc>t*ll^ 1 5 5 2 ^s•y•>:/;^7}^-;^ Hft^MS 

H*^H i g hcD^C1t>7';i/5t^-;WFIlgS5 0 9T-y-> 

[0 0 5 2] Thai's w5 5 3f3:iJ->:/;p*-;i'Hiir 

?§5 0 9 S © P— !f Tfefttt 1 5 0 9 iCtJfoT. RifS© 
AM T7>«^^t;^J7t-1' 5 0 8 t^ns J; 

^\Z. :t^T>:/5 5 1 t N^>>?X^5 5 O^^JH-r 
t^oT. t'— tf*^5 1 2(CK, SSSS5S5 0 6T 

[0 0 5 3] V'— Ifj^itT^lrCFUl 1 8;0^S®:^^-h 

©^Z-LF&H i gh t-ri>;^i:T> 7}^Ud'>5^- 

Tl^— tfi^^gPl 1 2{C*5ViT^-1flf-A&;^»Blt6 
y«^»a5l 1 2 0&«1CP— 

S^n^Fs^fC. fl^MBD^O^'H i ght;&D|W|fflft!lffliei5 

1 1 oicme.n.5o ^sjMWgpi i otk, me-n^cM 

BDlt^ttOR^r-h 2 2 2 S:/M^T, ->:7 hkvx^ 30 
2 0 1 fcMSn, MBDM-^0'7>v'3 ry h/VI/X 1 1 

0 2&^^U, ■fe^i'3'2 0 6S:::fM^T, tS^yi>2Q 
KDU—YKhW^hn. *'J'>^ 2 0 7 SrifDtCl^M 

Rj^fcLT, MBD«-^;^|J*^$n-5fei*, Jt^'Jrf 

(4 2 5 mS) TMBDft^75^^^^gStl«.« 
•?-LT. iE#iCMBD«-^*^*^^n-S>&?.a. ;«7'i7> 
3^ 2 0 7 «IEffl©^^ff|^^CD^SI} (4 2 5 /i S) 
'J7$n, *'^> hISttS 5 0 OH^eS^TT, S 40 

>-hfit8 7 0 0d^*-t>y h$nTViSn>A°P— ^2 1 9 
©m^^Low— Jgii^^D, ORy-h2 2 2(CA*$ 
n.2)|R)»3ft-^^aMBD®^>.tf^So CPUl 

1 8:^^S®4?-hm^Z-LFSrLowtrbTfe, MIH 
**SI^S3Ttt;^j:<, MBDm^|s|»iTI/— tf»^ji^ 

[0 0 5 4] m^. MBDM■^/5tA;^^$nT;^;'i'>i5' 2 
0 1 ifiMnxz^ ny-^^^h.. ny)\v—^2 i o tc-fe 
y h$n75:«0Eii*i:Jt«^$n, FF 2 1 4«'J-k>y h 50 
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^n-S. *':7>i5'2 0 7;0tT>y:^:^J'^>hL> WSSHfil 
(2 0 0-4 8 7 6ili*©4 6 7 711i3g4J-) fc:feVi 
Ttt. FIFO^^UIO 6T3l^^^^n;te5^:t« 
-^MP VttD/A'SMtff 5 0 2iiy-ruif\f.'f'^im^ 1 
5 0 2 tCD/A^m$n-5o — H*i7Dyi7MPC 
LK*tA;^J$nfcH:ft5fe5!*Sg5 0 l/6>&©H:ft«M^ 
15 0 1 tWBB7i-P^tfx:tM^ 1 5 0 2 t.-muyn 
1 5 0 STftt^Sn, HT'^li-^MP V)5V1JI^X 

iti^wsn, ^coA;wxits^wsnfcH5^:t«^i 5 0 

SttieoT. X-fy^^^i'lHfgSS 0 5:«|tON, OFF$ 

[0 0 5 5] ^%nm.w$<^ 6 7 mWjf^ny^TMm. 

0 0 O 9j5m l gha:;^j:D, 

FF 2 1 4Sr-fe-y hT^o t^foT. FF 2 1 4©m;'J 1 
2 1 4!5^?>H i gh;^(im;^($tl> ML Fft-^;^tH i g h 

m'^<r)^^^yif\z.^\yT. mx\-l. 8 o i OHs^m 

>/'^lx-:$'2 1 6*m i gh t^cD FF 2 2 0*t-fe-y h 
$n, 8 2 10 pi*Tn yn U—^ 2 1 7 i g h 
/^DFF2 2 Oid^U-fe^y b^n, 2 0 0®*^)-0|KMT? 
MSH>0«H i ght?a-5„ 
[0 0 5 6] I/— tfOFFM-^MOFF*SrH i ghi: 
M®k— tfSN^^S 1 2:0tiE1^«^T.'S*TLTV5^i 

0 6 (1) gp^. ^Mmmm.^ 

^. •*}-yy)i^-)ivmnusmi. me (i) ©±5 

(C0f5S©^'-r5>i^TH 1 ghi^cO, MSH^mig 
h©M, ttt^fci^fcl/— SfcTtfctJi^ 

[0 0 5 7] mnm<Dummm 4-, i/-- tf.'^fl-tiatc 
1J- y -yji-^-jv Ffs^M s H:^)^'i4wnfcj»-a-® if ffi 

[0 0 5 8] 06 (2) ©J;5!C, A.s&TWM S Hff-^ 

SS5 5 6T©^^IISTwd t = ImS J;D, 'J±yhm 
m 5 5 6»H 1 gh&m^b. ^nt<fcOFF 5 5 7 
©m*M^*^Kteb, -aWfflU— tfOFFfS^l 5 5 7 
WLow tr^^Tzl^. ANDy— h 5 5 8 ffi^I 1 5 5 8 
:*tLowi:&D, X-^ y^yifm^5 0 5 

RX^h^ypT.d'S 5 O&OFFiKJItLT^— yolft 

[0 0 5 9] ^v%. u—^mifpizMSHmn-iiimw 

nSt. MSHft^^m i ghH^S§Vi{i, LowH 

wrs^- H !c[Hiii-r ^ ^ t T i/-- !f s 
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(7) 

11 

[0 0 6 0] mz, :^mmm(D^oiz^-i^m^^m\^> 

wimcDmm (Twdt) £is^^ffiT*§. 
[0 0 6 1] K±«i!iHjT«, mmommmni^u^ 

3teH9A&fflViT«Sc6®h:J— ^flHJ>:J^^-r ^ J; 5 ft 

[0 0 6 2] mmm 2 ) mr, ^^s^Monsstaj 2 tc':^ 

[0 0 6 3] HJiMl tC*3V^TCRNF5£ 

^MSHS^^mU v—^m=^\z^^—i^^^^^^'^ 

fe, mw(Dtc^Mmz'z>^-^x(D^mmt^o 
[0 0 6 4] H 7 «**M*si©M s nm^^nm'^(D^ 

[0 0 6 5] #-hai:;b«-^Z-CLR l*m i g 

- h 2 2 2 icA:^$nTi^^fc56> i/--if.'^.G"mtc^)M 

7 0 KDi/U^yi^Xtjlzr^D. MS U T 5^? 

y:ftl^yhhT^>^h(Dt't^o MBDFG«-^i:[i| 
)^S?T^^acO^M«^ 1 2 0 4^^±^^n. FF 7 0 
2, 7 0 3, 7 0 6(D^ay^thXAiJ^n^ot]^ 
>lS^7 0 1 (D:fy^>htiitl 1 7 0 1 SF F 7 0 2 \zm^ 
n. 2 0 4(^it±t)X^y>?T^^y5^$n. F 

F 7 0 2(Dmtl 1 7 0 2t^FF 7 0 3TBiC 1 ^-r>Jl 
Mb. *'J^>bM-^l 7 0 2 5:r/l 7 0 3^^*Hn>A° 

7 0 4tCA*f^n^o #®3>A°l/-^7 0 
\t. 1 7 0 2, 1 7 0 3*^:^:— aoi:^«Low&m:;(J 

[0 0 6 6] mso^-oizMSHm^fjmmn 
izAti^ti^tf^yhm^^-m-r^rz^. 1 7 0 4ttH 

l^h tt^r^. J -KFF 7 0 b-^^'llyh'^mtrs.^. 
1 7 0 5 (SH i ghm^tr^^o ^Z'X\ NAND^r— 

h7 0 ethtiiti^owm^tu^o m7(Di 7 0 6\t. 
m5<D^^-f^m^5 5 aso^FF 5 5 7ii^ib^^^n^ 

1 5 5 7<Z)f^^0fCANDy-h 5 5 8 ^CA;^-rtX^l\ 

njte^j 1 (Dm^tmmizvxu-ifmmir^^t^^x 
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12 

[0 0 6 7] liffiMl(^<l:3[cT:^Pi/« 

$>^o ^Tc. m70^3iz. ^m}±U7 1 o^^i^om^ 

Sffi 1 7 0 9 tmMM&V c c (D^mnB 1 7 0 8 t & 
n>Ai/-3^ 7 0 7 tj;oj:bKL. ^mmmi 7 0 8*t 

F^fS^ffil 7 0 9 «ffiS^BtLO 
F Fmn 1 7 0 7 :OtH i g h iTi^o l^oT. SS^ffi 
*^^BIfSSi±J:DffiV:^t§[Ctt. 1 7 0 6/&^^Lo 

F/ONB#(Z)iiJg«m^r;{CSi!g(^l»»f^<^SSf^tC 

[0 0 6 8] *5S0JTtt> 5^>^^;HHlS&T1t>7';p3t^- 

[0 0 6 9] ^Tz. uLFm^tMSHmnt(Dmmm 

h u ijxti \zm^^^^t\z^y) mm\z u-^y)v.m^ 
mx^>^ji^-ji\^iyX^^^:it^mMx^^o z.<D 

[0 0 7 0] Sfc. 05<^|Hr?&T«. l/-ifon^TX 

9\zxti'^n. m&(D;uy7.mmm\zmm-r^mf±m 

1 5 5 3 ttbt^Sn^o 1 5 5 3cfcDfel/-ifA-f TX 
«ffi{jt 1 5 0 8/&t/h^V^^^«. n>/^l/-3^5 5 9ai 
:;fjML I D»Lowt>iD> I/— AW TX«SS« 1 5 

0 S^^^A^v^ch^tt. .n>Al/-3^ 5 5 9m:tJML I D 
[^H i g h tr^^. C P U 1 1 8 (Dm^Lrs.^^XiJ^— 

hx/UTT.m'B'^m^m.uv. u-^mmizMLi 

Ddm i ghtfttofcS. I/— IfOFF^-^MLOFF 

^^j^ffmOH i gh:^^e>Lowfc^D#A^:itfcj; 
l--ifAWyx«aEC!>jM«^«»0J^«jf^^i^*T 

[0 0 7 1] AV rXifi«^fB-^ML IDt 

^sin>Ai/-37 7 0 4m*^ 1 7 0 4 tcDmm^u^t 

D> J -KFF 7 0 5(?:>iz^;/ hA:^^tC>KfflLT^)J:V^o 

y:7^^i^$T^c3>'Al/-^ 5 5 9tcj:^ 

•So 

[0 0 7 2] $>-2.Via, 1 5 0 8©'ft?5 0tC-!t>:/;l/7}x 

-jv Hsn&k— ifjtam^ 1509 tm^eoft^^Tt* 

Ml 5 5 3 t&n>/-?P-3'5 5 9fcTitt^L, if 

^»©**tt&®xSS^.'^fl'I(lf^^bfct^fc, ML 

1 D©-^>^)m i gh tS:2>j;5tCLTt.<i;Vi„ 

[0 0 7 3] J[i^±(D||»Jt?ti. ly-1f(Dm 

[0 0 7 4] mmmomm) -hiB^^jEMTs. 
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13 

$ nrcfl^ic ± o T 1/-- tf «sK£jffi»r-r s«-&tc 
[0 0 7 5] v-if%m^v-^mm^mi>-'^^ 

[0 0 7 6] 

[0 0 7 7] mM^^rz.\tAoym\zi:.n 

[0 0 7 8] $e.(C, tt^JBS ^fc«6®5g0J(C<i;n 

mmo:>mmfmm'\ 20 

m 1 ] ^mm 1 »^s[Higs#i«ia 

[0 2 ] 1 ®R»i«iiwa5(Diii»&«fS0 
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14 

m 3 ] mmm 1 cd:/>j >iS'gKc»iaiii§ifHia 

[04] mmm\<r)\f.v'-^9mm(r)^-i s.y^^'?- 

m 5 ] mmm 1 « k— if sijmKomjswfi^ig 
[0 6] mmmi(nv-^unw>(D^-(5.y^^^- 

lis CPU 
5 12 l/-1f 

5 1 0 > 112-115 k-ir«|ftIgK 

5 0 9 •^y':f)Vii^-')V^m^ 

1 1 0 R»i«ttg|5 

5 0 5 x-r -y^^i^iorK 
5 5 0 Vyy-Jxif 

5 5 6 ^-fV-lUK 

7 0 1 Ty-ffJ'Oy^ 

7 0 2, 7 0 3 y"; •y:/7D'y7^ 

7 04 ^Ha>A°p— ^ 



[01] 



M.C.Y.K- 
RV - 
RLVE* ^ 



PSYNC*- 
FCLK — 



FF 
—l>— 












LUT 




i= 



M.C.Y.K PV 





W C.Y.K PLVE * 



— ^ 



M.CXK SYNC* 



0^ 



syn 
cnt 



10 



cnt 



-M.CXK PCLK 



}-M.C.Y.K LF 
M.C.YX LID 



':--M.C.Y.K LOFF¥ 

lis 



CPU 


"^1B 


printer 


Tl7 






em 
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[02] 



osc 




[H3] 
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(10) 
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[H4] 



RCLl^ 
PLSYNC* L 

RLVE * 

CRV 

m» YRV 

«^ KRV 



BD 
PCLK 
PLSYNC « 
LF 



X X X X X X X X X X X 



4 



rmnjiJiJijmjmnj^^ 



PLVE * 

WPV 

cpv - 



4 



YPV 
KRV 



"L_r 
— L 



[05] 



SI 2 



MPV 





D/A 















502 
1502 



1503 




I 610 
~ /I55Q 



^552 



Amp 



t5B2 



\ 



1501 



MLF 

MOFF* - 
Z-CLR1- 



1504 1- 



MSH- 



504 



] 550 V^^^ 



506 



1551 
559 



J J /do: 

508 1 — T 

i ^1553 



TR RESET 

timer 



1556 



558 



1557 



557 



MLID 



[07] 



MSH 



^70 1 ^7 02 



.704 



1701 



1204 



1702 



703 



D Q- 

a. 



.706 



N703 



1705 ^706 



1 /" ' 



1706 



1708 



^708 



1709 



'710 
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[H6] 



CD 



1 zf-fiym^m^m. 



MSH n 

1657 

MLOFF * 



(2) 



1557 

MLOFF * 

1556 

MLID 



"High' 



■High" 




"High" 

"Low' y 




|— 1 A |-| B r-i c 




/ [-| z 


1 Twdt 


> 






: 



[1^8] 



mm 2 «> MSH e-^EfliiHiw© i'-<5>5^?*-h 

1 ^'fii' 



1204 U U U Lf U U U Lf U Lf U Lf 

MSH_n n n n n n □ □ n n n n n 



1701 SC 



" X~2-y— 3— y O X 1 Y 2 



s 



1702 ( 3 jfO 



5 



1704 / 

1705 

I6B8 



2 X 3 -y—Q 
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